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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a MOVPE apparatus (vapor 
phase growth apparatus) which can manufacture a high quality wafer 
by reducing effects of the generated gas releasing from a gap 
between a susceptor and a tray. 

SOLUTION: This apparatus is based on MOVPE, which is provided 
with a susceptor 12 having a recessed region 16 for the 
arrangement of tray and a circular tray 13 arranged within the 
recessed region 16, in order to obtain a crystal thin film to be grown 
on a substrate by the reaction of a raw material gas, while the tray 
supporting a GaAs substrate 7 is rotated. A gap formed between the 
internal circumferential surface of the recessed region 16 for the 
arrangement of tray and the external circumference surface of the 
tray 13 is formed in a larger size on the downstream side than that 
on the upstream side of the raw material gas. Thereby, the gas 
generated from residues remaining in the tray arrangement recess 
16 is mainly caused to flow from the downstream side gap region g2 
of a wider gap and flow of gas from the region near the upstream 
gap region g1 of the narrow gap is controlled, and thereby a small 
amount of the generated gas is captured by the growing epitaxial 
layer. 
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MO V P Egg&#5 r i: fcfc*. 

h HBMM&l 6 «r*Lfc1Mr^ 1 2 
t» IWBI!Q»l'JlcE«**lfcn»©hU-13t«i 

GaAira7tr£*Lfchi^*lBN5$*&#E> 
■WWf^pRKlc «fc 0 HJMIfltfcStfLklcjftft S-frSM 
OVPEgg*flr£i-fS. hUEMltti 6«DrtE 

*Wf*©Jt«WJ:0t>TJMg*:*#<1-5. *ibfc* 
9 , h v-BESTO 1 6 rtdMMta>&BJ*IS£4rx*IR 
IBHB©l£v>T«Efi!ll!!ira»»g 2a»p>££ tr«tffl$-&6 
fc 1 1 fc. RPto#KVN±tt1MftlBnid' g 1 ifi»*»e>© 

5. 
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[#sTst*©«£H] 

\z.m bti* 1 1 fcfc h i—E©M&£$&£Wi«« 
^Lfc-iHrT**^ t&Rhw-EfiMfi (cafe i Sic 

SiJfB h w-ESDDSiJcortiiBi: fitilE h i—©fl-Jiffi t © 

i: 1 fc KTiH#Bitt $ hfc n«tt©±«# R C 

h u-E«lffl»rt fc** ®e g fcfcEff S ft S 
fc fc KS«$r»H-5 HtI^o h w-fc » 

ffi fc 0>IWfcJBj*3 *v5 BtW fc, ■ IWE]iS»#* ro±8MJ: 
9fcT^W£*£< Lfcrt£&®i1-5»©^fflj& 

[0 0 0 1] 

So 

[0 0 0 21 30 
[&3fc©&W] GaAs, AlGaAs*?©III -VSl 
ft«**»*tt, «IMb*h7V5?^^ (FET) . ffi 
tt-ffihg.YySV** (HEMT) , ^fn • 
-7- h7^# (HBT) ^©ffiSmT-X-f'WT. 
fcffii^fcitS. rittjOx-f^^Of^fifelCIl, S«± 

ftfcrfc##<, *©«ttfcrt«(Bj*fti6o-«-e*)a 

MO V P Ej£tr^lS1-5MO V P Egft#1£E $ft*. 
[0003] m 8 tt{£3fc©8UgMO V P E8g©fl|j££ 

Sfc fcfcfc; -»IUH«r*An 1 a Sr^TW ttWcff 
*Wf*fflQi b&^rt-SRf&SS, 2li1hfc7**, 3tt 

hU-, 4ttffiS)^K, 5ttRF=J'f/l'$©*QfK«l"?*> 
5. K£$m©&gfcfcLT&tt7tiHr7**2©'Fife 

u—3tt, rjbt?*)ot, flreonftiertfcisiiEe&fcE 

$©giifc LXWSZtxZ*)) x-yf—'SB yyyyY 

7 a St/tyt !J i>f — >3 V77 7 t" 7 c so 
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fiSS:R:ii LfcM^-3 ©<p.frM)fcSl8 fCEfSglS 1 
fl-fcEfiSft S«7*5|8fi$^7t M"-3*ll«EStf 

[0 0 0 4] r©£pfcK — 3£(I]e$-£$M#>?!>> 
<b, hU-3£iK£Lfc hu-EBG!]8&6©(*i®fc2tb 
x hu-3iiWBSi<totv^. ^tx, f££fc*jv* 
T h v — EflQDSB 6 fc h 3 fc ttl^^ttlcRlt bfiX 
^5. ^rixicj:*), -fr-feT** 2 fc hu- 3 fc©Pfl©6R 
KK PL<I4> M-—Eg[H]gB6©l*3J5®fc FU-3© 
WIS fc ©WroBSW g ttv^-fitro»0r«c*5V^T fctf L < 

[0 0 0 5] ttE*rt©^MOVPEJS«fc*;fctf. 

mm. 5 ic i 9 i t** 2 rv v v- 3 

Stft-U-- 3±©Sfi7ttM£t^fcM&£iV r©£ 
#TT^^^t5v SS70«SKim<i:v»lttW¥ 

[0 0 0 6] zototiit&Vott&Wo^v 9 
^^/N(cfc(t2,Jg a 3 B ^ttS:0:^ffi^tt^a< > U77» 

[0 0 0 7] 1-^*3*,, S«7©«II:MLT«TiV^ 

if^«p-T?©*»4R*£:S:»Jh-et5. toft*. 
ttSrlSjiTtSttfclc, Sdl5fR»«©«i±^J:5iS!|sf 

©#W&^£&*t7tfc©i: X. KffRtf^-v 

Lfc hu- 3 S:Kli#&4 «fc ») jHlfc^-frTlUE 
^*©^— (b«rSoTV^©t?, m&RXf* 

[0008] 

[5IWi^t«t5i:1-5BIS] IWBOJ: 5 K b^~3 
SrlHie$*5«fife«:<i^7tMO V P Eg@^©$tfSfifcfi 
^S-Ctt, b u- 3 i h \s-&W.WU 6 lc*f LXft&m 
t*?5?r#)iv>7t». S(S©j@m-C4C 2. 
^hU'-ESDQ^6i^lcA»)jiA/-eu* i©Srf 
ll^i!t#lcl<o^-faeu^v^ *©fc*, AHR0I5IC 

[0009H Lt, S6JR3S@t?rt, fiUIB© J: 5 1- ^ 
-3©@»J©l!SWg* s «-g|5^--C*joT, KKg*»f>ift 
> ffl£ft68£#*7)Sjfc&$ft5^K'**i'+A'l t PK© 
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[ooio] mtfin -viHfc**!mn«f 

»lfcffl*tr^*'>-r/H> x/><D{fyfctej8^TG a A s X 
14 A 1 Ga A s ^fcUiJEStS 7 if S^K^^-^Wfc 

*>bx xtf •r/W|£ft£il5S i K-^AlGaA 

[0 0 11] ItufSHEMTWfMKffl^e* 
ffoT, *:©S i K-^G a A s , Si K-^A 1 G a 

As (Ai*a/£o. 3 0) icovvc, Kff y T 

/Sfflfri^tt, 01 0K^$it3«fc5i;:, GaAsgfi 
7±ICM^4 0 0 nmC i -G a A s 1 X h'^ * 

/l^l 7 a £if 5$ U ;©|7a <D±1^J¥ 10 0 0 
nm<D i -GaAs|iOl2it?^rv'l'^l7 b £l£ 
iffiU ;ci7b©±l;If 2nm©i-AlGaAs 

±(C^J¥3 0 nm<Dn + - A 1 G a A s £{©^4 3if* 

d'«r**8IU S7dto±(c^jfio 

OnmOn* — G a A s §!i©ff$ 5 ^ifc":? ^ris-Y/l'M 7 e 
«r*M LfcflMfe, #J;ifi#JI£ 0 . 3 0 n m/ s e c 

[0012] •£ LT, S i K-7*G a A s SKovvC© 
K¥©#1&I401 1 (B) fc**it, l^jllCO^T©* 

•y y -tjgk©^*«:0 1 1 (a) fc^sft-c^a. mm 

fc, S i K-T'A 1 G a A s Jf C:oVvt©Blff©##li 

®i2 (b) rats** pi^ov^^^+y-irga© 

#11514012 (A) ic^^Jxxv^So ritbHi 
1, El 2©$M&Bfc*svvC» Dtt:09 ^A-B&ig* 

C<OliE9*C-D ^tS^UIICAo Tffiilfc t fcRJP 

[0013] ttrf2a!l£©*S£fc < }:ft,tf, 011 (B) 24. 

t/012 (B) \Z7FZtlZXi\zmmz^Xtt. Ga 
AsS!0?xtr^*S/-rA'S, StfA 1 G a A sSiOif 
^*->-t/Wli:'blC, ±1. 5%©tft>o£T'g>v$- 
ItSr^LTV^. 011 (A) £#01 2 (A) 
»c*$tv5J;7(c^^ y-VSSKowtli, GaAsS 
©xf /w;iT?li± 1. 5%©tfP>o#T'&l/^ 

H4£^LT^5©lC*tL-<\ AIGaAsiiOiW 
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«©*9-tt*JWkUTV»S. 012 (A) ic^-tdr-ry 
•ffig©<£T®|p]l4, gE»© i: ? Kx f H© 
fi£ftiiff* 5 0. 3 0 nm/secff)i^-!?fc5^ rffl 

0. 2 9nm/s e c<0»-&T-l4±5%ICt^5wi:^ 

[0 0 14] Ufci5,t, #3W§MIBfeLJ:5fc-r$JR 

tri^S^t***^^ 

[0 0 15] X, #3§W;W$fcL<fc5 ir-f6Sg2©&® 
li, B5f5Sgl©BfcJi£ft?fc Loo, J: ■JSSfiStftxf * 

ilcl!>5. 
[0 0 16] 

fclc h U-ESIffl$£¥*Sfc^li&#*Lfcf--1:7'* 
ftS£g£mIl§2: 1-5. 

[0017] *lt, fitnam i <omiZffi&-rztc)to 

iomw&SSfiSKIIIfc, flWE»PMf*©±i«E«J: 9 
[0 0 18] r©W*«l©^KlcSoV^tt, ffiH' 

[oo 1 9] 6tiia«2©^jasr^-r57b»iw, ss 

*92©5IW^2.«tJg©^ffifi£SSfi»4, ±m^u 

P3»© h u- 1 , «HB# V w-SrWER 

[0020] r©f»*JS2©«W»c^5^©^fifi£S 
^llc*JV>Tt. f-feT'^lcStt-rfc hu-EttCD86©rt 
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(4) 

*»lb©$§£#;*.©«ttH£'>ft< LT, l-£ff£*l 
**. 

[0 0 2 1] 

I*WoSafi©»«] £IT> Hl~Bl4*IWiBL"C#* 
^©35 1 ©H16«)»llt«5«»«>MO v P EgBlco 
^Tlfe^i-?). rOMOVPEgfll H*U*v^JPfR 

[0 0 2 2] HFto'J**? h*»&fe&KJ&Ml 1(4, 
JtO-JWBKlJIStttXf^An 1 1 aSr^TL^Sttt 

id, m«Micitii5AP 1 1 a fc#mi/awMf*ttip i 

lb£=frLT^2>. rtltiAP 1 1 a&l/fflR 1 1 bl4 

[0 0 2 3] RJ&g$8l llctt, *OJtt«*4LTJF« 
#©iHr7** 1 2#Srtttte>*VO*5. t-feT*^ 1 2© 
t*«lw|± h U-ESDflgt 1 6 #»J***VTV^. r © 
H2«f 2ifiiill»-C**ii«J:5'fcE«9 3 
mrnCgl, S2ro*H17 > 1 8 £*i 2 mraCSI 1 

Efflgg&l 6fc*V»T, *©Bl¥Rl 7l4Kfc#*A 
Pllai (*V**Uii»iiS**;tf*W±iiEfi!l) Kftg 
U I2^H1 8ttWR^WPl 1 bfli 

[00 24] r.ohw-EllBflai eictthu-i 3*5 
BteSftlciR^SixTV^. hw-13ii, IPlffec 
T. *©fi?«r«l*ni 7©RSl«:18<»M>fc--»3 

^12i onoMtPQ. & L < 14 h l- — EfiDDSB 1 6 ©f*9 

*# $ -craft < b 2 xtfia 3 «Cv ZtlZ> 4 b Kim* 
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*©±tt«i9t>T««#**^«jfcfcLT*>$. Aft 
#jlCI4, hU— 1 3©i£g#9 2mm?i5i) 1 5) > fjffi 
S1*R17 ©RaTTftfeflS h V-EttDOSB 1 6 ©± 
SSffiOF^ffi 16atH/-12t ©K©±«tfflll»B98fS^ 
g KOS/MSPfl*iA©*#.$ttlmmT-fc9. Bu!E^2 
¥R 1 8 ©RS&T-ftbftS K u-ESBQSC 1 6 ©TaftffiiJ 
rtiiffi 16bthwi3t <Offi<D-fWMWm9i g 2 
©*^<DBSK*BBW^:#Stt2mintftoTV^5„ ft 

S3. ±«K«l®PflgB^g ill, -tixJ: <9 tffi* s J£^T8!tffl!] 
HtnflS^g 249 f>±tt (H2lc*5V*-C±to) ©Ma 
ftX-h V , B 2 <t> 0 -e**iiS#ia«SIHc* *H5I»IB 

[0 0 2 5] 3©±B(CttStS7j!|5^LpItg 
iC&gStvS, r©S«7©«fig»4EI9lwE«©t©i: 
I^C-efcSo H'-l 3lc£j$&;ft7tg«7©*Ei:liu 
lEf-feT"* 1 2©«®tttHI-ig$T*)o-C, 

»4B&¥ff t ft 5 4 5 KKJ&M 1 1 K*A * tt*. 
> [0 0 2 6] 3<D^.b%$MMzgm£1\tz®fc 
#14, hW-KSMgin 6©jSMBS**Si5?r«aL, t 
©JtaiS»fcliEi&»Si lWwE*$ixfcfi9!SK«)¥ 
©1 4^a^$tVT^S. 414^-^T-fc 
5. X, «HB3»UR#a 1 5 tt, *t^l2Mb>- 

g«l l^RU^SKRFa^/Wd^ftD, r^(4flfllSiD 
JMtSffiK: £ 9 JmB«»«:H« $n5<t5(cftoTV> 

[00 2 7] iEWMOVP E^SI4, 1 2 

o t h l 3ir©ra©SSPflSr, JSi|sf^^«Klc*fLTT^ 

h v-EEDflS5l 6rt(cae-t-6Sff*^ffi5)^^ 

M95^g 2*>f>«ti}*^5.5l*>tf^J4, S«7t©S 
j&jjs^ofcll^^oaix^oTlS^^mp 1 1 
blw|p]lt-t3J8$ix5©-?> £«7±^fiKft$^5^f 

[0028] ^lt, «HBT%«HimA^g 27)^©-r 

io ^^ft^^f^©iiitffilc:^v\ r©IS^g2±9 
t«i^SfeV^±«fHIIHlRllB5»g lifi^©^^^i6 5 StfET 
^fflOBSTO^g 2^§|o3It > ix5J;5l^«ii-57l»e> > 
-tfeA-e*S*v5BtMffi^*^±j«fflSRtM«^g lifi« 
*^©^^©ilt±J*: / >ft<-C#i. ^©fcft, 
-1 3±KK«'*HThW-l 3i:ttlc|5]fe$JxiS 
C 7 ±X%&it UTfiXfi S 3i tf* ^ /H 
#*^ji£ftS::i:Sr'>ft<-C£\ Lfci5oX. IS£ 

so /w^3i/N?:^T't?>. 
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10029] *>/^ic x ^<ry%\n%m<oMmmz>m 

fcMOVPEKIMrflHrvc, ®*b®m0l8.&m (G 
aAsSS7±l:, S i K-7*A1 Ga As (AIM 
0. 3 0) O^f^^-r/l'SSrfiEfijigO. 3 0nm 
/sec) T-fiKftJ-fr. *©«©** y+TftS&SM 

7c. ^d^mttS4ic^$ixTiiD, *T]) J em&(Otf 
bo#tt±2%i:/h$<, tJ63K«t •? fc**y-lrgg (7 

tHF&fetf*© S i K-7" A 1 G a A s l~©Btii*a s 

[0 0 3 0] ftfc, SdES i K — 7"A 1 GaAsM 

ttttfcovvct, ^7©«fl6icW*v*UMHHTfc 

IKfW * t Tfcfcmm 1 1 rt-eo«l#«E«:«Ul: to 
t>©£-C't£ 0 

[0 0 3 1 ] H5«>bB7tt*£93©J|U©$)lfc©7*tfr 

H16©^S8tlll«<C«^T*)5©T% Rttflljftffl&lcii 
IWEJIIi©JtllS©»llfcWCff*«rf*UT, *©fltjE£*5 

*2eJEIIoflW*l0XiK0^fcJltt«« 

fcMOVPEgMi: Lfc£T-fc5. 

[00 3 2] i-fc*>*>, r©sg2©3U£©^ic:fcv 

T\ *»i?ir^y h*»e>«5KJ£*»l 1 lit. RfSSB 
©±»*r¥*RK:jSHB1-* 1 £ 1>»-> w©¥«#-tSB© 
±ffi**&Kll!|SM7**An 111a fcRtt, 7>><\ HulE 
nfftt©Ttt*J&K 1 1 1 c-CMH-S&£t>K. n* 

111b SrK»tT^$iiTV>2>. 
[00 3 3] -t LT, #-#>'5![©-iHr7* 1 1 2 (4, 

■rmmzn Lmow ttts ^mmmmzm^. znx^ 

5. r©"pgg^t-fe^^ 1 1 2 li^©^-L^SrK^ 
SSl l l©*£^K£fc-frTK££S§l 1 1 

tix^z. aUzx*> s li'entiftfciHE 

y^l 1 2©Rffi$ittSWcW£l§:ttib*vO^„ 
^WiM??** l l 2©RWttrtJSffifcrM>4< tt^^ 
AKE^Tlg?8:©t-w-£Kl!ag6l 6**»j*S*vcv* 
T. **©Q0gi51 6(CttSS7*$*-f S hu-l 3# 
EME6«ElciR**iiT^*. r^b M'-EBOOftl 6 
Rtfhu-1 3. 3ttWc-ixt,©R||^ricSlt5|9mg 



1, g2©*#£li, «IEJBio«lS©»IBi:IB]C-C*) 

[0 0 3 4] ^©f-fe^ 1 1 2©rtffiS"P^g5t«. 
ftftEJ&tEl 1 1 c«r±T#G]fcjrar5BIM»l 1 6*5 
EE$*vC*s»K r©ttl 1 6^fflj£$Jx5H*L*V^ 

4. KIMl 1 6©±*B»fcttB6fc*£;h,5J:5»;:* 
»««*1 1 7iSB3£$itTV^5. ::©$#* 1 1 7\z 
14, M^-EEBflgBl 6©SSSrHiiLfc hu~ 1 3© 
> *«M»k:H***tfctt»*1Mti l 8 JVC 
US. X« £££SSl 1 lft£ffttSJ-kfcUMl 1 6 
©T^SBlc«. r©*4l 1 eSrlDgS-fri*-^ l 1 9 

[0 0 3 5] *©fc©, * 1 1 9tCj:0ffi«)ttl 1 
etflslSsSiiSi:, 1Mr:7* l 1 2©(H$£i: fc tlcgfc 
7 «r3fe»i-5* h U— 1 3 #gfSS£8 1 1 1 ftSrlEl^ 
(4MB) SixStttK:, ttG***KHII©«*g-bt* 
^LT^hW- 1 3&\E\fc (g«s) ^iipCftot 
v»5. Lfc#ot, liufBlHrT'^SCK Etttll l 6, 
o BS>*#*1 1 7, «-ft»*#*l 1 8, RXf*-fi 1 
1 9 li. <fr hv- 1 1 3 Sr&ffcigSg 1 1 l*9T'Se^i/M4 
ite$#oo&<E$«5eS)^g:l 1 5fcfcLTV5. 
**J. BUURW LfcAW^©fllsKttB 1 ©«t©«« fc 

[0 0 3 6] r©^2©H16©^lfi^5«^MOVP 

$gl 1 l©±««t>***»t>ilfA**b. Kft^SSl 1 1 t 
1 1 2 i©m©sSII|]«:»o-CKJ&*»i i 1© 

i 1 2©#Rflj?Bttzv*fcW-cfc*a»e>, rne>©w 

# hu- 1 3 t3t«F $ *tfcg« 7 ©«ffitcW tL<li 

tosm\ztj:zj:?izm£tiz. ^©fc®, Rjr^si 1 

1 ftX<D&ttmiW±£hXm'ft1tx i PX<0&#tj:Rfo 
IBSRM*©«i±t- H 9 Iffttf* ©«J^xSrti*Slc-C# 5> 

•o [00 3 7] * UT\ r©K^MOVPEggli, h U- 

3l3**^$ix5S«7±T?^»cll 

[0 0 3 8] ; t©±, r©^MOVPEggT'li, IK 
1 1 5 7 5rX L7t#»© hv- 1 3 Srg 

(g© u«t*ttf, m#x<omti*fa\zteomt%R.v 

* T V +fig©»^tt HV- 1 3 © g tele J: ►) ^— (k-f 
so 5©-?. S«7±lCfiKS$ix5»^»co^T©lgIfR0 t 
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**9ir«Ut«ri&-{fc1-*rfc#-e#, «# (64MB) 
KJ;*uf, IMB©fmB8i*lc:ao;t-C. -fr-feT* 112© 

4. t©fc». S«7±K:jftft$it5»Wfcov*-c©BI 
J¥ftW*Yy+jMES:«&-fls-c*5©-e. r©!ggT-ft 

S H 5 ***** J&JUB:* f * * "> + * * * "»© n°nfC 

[0 0 3 9] $P>»C, roWMOVPEgit, 

^112 icKitfc h u- enuan 1 6 ©^j§® fc h u .0 

-1 aro^iiEirW^WtiA. Bfc, ©±«E«!l 
*TV»*. *©£*, »l©306©»l§tWC<, M' 

-Efioasu erts^rJxiciiiiufcf-irT*^ 1 1 2© 
(r^tt^asi^tj6ie>i*si£:©ae-cftc5«- 

< tttu **, **ik#v*mm#kv >±KflHtiim» g 

l*»fe©38£#*©ffia£'>ft< LT. hu- 13ICX 

&#*©!»'>>*< llWE«*©tt»MOVPE 
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